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As the core of the power supply system of the aircraft, the performance state of the 
aero-engine directly concerns the flight safety. The aero-engine’s expensive 
maintenance and support costs lead to a considerable share of the airline operation costs. 
Engine health management is an important method to decrease maintenance and 
support costs. And researchers are paying much attention to this method gradually.At 
the moment as one of the effective means for monitoring the state of the 
engine,borescope technology occupy an important position in the aero-engine health 
management. 
This paper is on the basis of in-depth study for the borescope data that reflect the 
core engine damage, utilizing the health management to calculate the residual life of the 
aero-engine and adjust the maintenance decision.The following is the content of the 
research: 
（ ）1 The research on health management of the Aero-engine elaborates the 
structure, composition, function implementation and core technologies in the health 
management system, which is the base to further discover how the hole detection 
method can contribute more to the health management.   
（2）After the introduction and analysis of the composition and operating 
principle of xx airlines engine, the paper concluded the major breakdown patterns, 
causes, characteristics, influences, recognition methods and maintenance experiences 
of major parts in the engine, which is the preparation to the generation of the borescope 
inspection data.  
（ ）3 Based on the common damages and causes of aircraft engine parts, this 
essay utilizes the degradation process theory and the hole detection data to establish the 
damage growth model of core engine. One method based on the borescope inspection 
data to predict the aircraft engine residual life is also brought up to back up the health 
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（ ）4 The essay also sets up detailed and optimized maintenance methods based 
on borescope inspection data of aircraft engine damaged, to provide maintenance 
decisions for the similar damage scenario. 
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的维修费用就占了总维修费用的 38%[2]（如图 1.1 所示），因而发动机的维修成
本受到航空公司重点关注。作为一个复杂的多部件系统，航空发动机在制造的过
程中使用了复杂的工艺和贵重的材料，造价高达数百万美元，是航空公司运营成
本的一个重要组成部分。基于状态的维修 CBM（Condition Based Maintenance）、

















































































在 2005 年集成高性能涡轮发动机技术 IHPTET（Integrated High Performance 
Turbine Engine Technology）计划获得成功后，美国国防部联合能源部、NASA
和工业界发起了通用经济可承受先进涡轮发动机 VAATE(Versatile Affordable 
Advanced Turbine Engines)计划。，该计划的发展重点是经济可承受性，它在提高
发动机性能的同时降低了发动机的寿命周期费用。在该计划所采用的大量新技术
中，EHM 作为其关键技术进行了重点的研究开发。同时，在 NASA 的航空安全
计划 AvSP(Aviation Safety Program)下的综合运载工具健康管理 IVHM（Integrated 
Vehicle Health Management）项目和由美国海军发起，多所高校与公司参与的综
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